In the context of global population ageing, the reconciliation of employment and unpaid caring is becoming an important social issue. The estimation of the public expenditure costs of carers leaving employment is a valuable measure that is of considerable interest to policy makers. forgone on this group's lost earnings. The paper concludes that, if there was greater public investment in social care, such as "replacement care" to support carers in employment, and fewer carers then left employment, public spending on benefits would be lower and revenues from taxation would be higher.
In 2012, the Personal Social Services Research Unit (PSSRU) estimated that the public expenditure costs of carers leaving employment in England were at least £1.3 billion a year, based on lost tax revenues and social security spending on Carer's Allowance (Pickard, King, Knapp, & Perkins, 2012a) . It was the first time that such an estimate had been made in this country. Previously, estimates had been made of the costs to individuals of leaving work to care (Evandrou & Glaser, 2003; Joshi, 1995; Moullin, 2007) . However, the PSSRU broke new ground by estimating the public expenditure costs of carers leaving work.
The estimate of the public expenditure costs of carers leaving employment has had immediate resonance with policy makers in England.
Policy by successive governments has stressed the importance of helping carers to reconcile working and caring (Her Majesty's Government [HMG], 1999 [HMG], , 2008 [HMG], , 2010 . However, the high costs of carers leaving employment suggest that more needs to be done to support working carers (Her Majesty's Government [HMG] & Employers for Carers [EfC] (2013) . Government policy in England has primarily stressed the role of employers in providing more flexible working conditions. However, the public expenditure costs of carers leaving employment provide an economic justification for greater government support for working carers (HMG & EfC 2013 , HMG, 2014 .
As we acknowledged in 2012, however, our figure for the public expenditure costs of carers leaving employment was likely to be an underestimate because it only included the costs of Carer's Allowance and lost tax revenues on forgone earnings, and the figure would have been higher if other relevant benefits and lost national insurance contributions were included (Pickard, King, Knapp, & Perkins, 2012b) . The government itself acknowledged that our figure was too low, stating that "carers who have given up work to care … are also likely to receive other benefits … including Income Support, Housing Benefit and support with Council Tax" (HMG & EfC, 2013, p. 11) .
The estimation of the public expenditure costs of carers leaving employment is a valuable measure of considerable interest to policy makers and it is important that it is as comprehensive as possible.
Our aim in this paper is therefore to provide a new estimate of the public expenditure costs of carers leaving employment. The new estimate is more inclusive than before in that it includes, not only Carer's Allowance but also other social security benefits that carers leaving work may receive. We have also updated the figures using data relating to the April 2015-March 2016 financial year. Our updated estimate of the costs of carers leaving employment also uses information from the 2011 Census, including numbers of carers in England, by gender and age, and numbers of working carers by gender and employment status (full-time or part-time employment) (Nomis 2013) . The Census defines unpaid care as looking after "family members, friends, neighbours or others because of long-term physical or mental ill-health or disability, or problems related to old age" (Office for National Statistics [ONS], 2014, p. 43) . Full-time work is defined as working for more than 30 hr a week.
| METHODS

| Data sources
| Methods: estimating numbers of carers leaving work due to caring
The estimate of the public expenditure costs of carers leaving employment rests on an estimate of the numbers leaving employment due to caring. This is based on secondary analysis of the Survey of Carers in Households. In the survey, carers were asked whether they
What is known about this topic
• Provision of unpaid care can lead carers to leave employment, resulting in costs to individuals, employers and society.
• In 2012, the public expenditure costs of carers leaving work in England were estimated to be approximately £1.3 billion, based on lost tax revenues and social security spending on carer allowances.
• However, this figure is likely to be an underestimate and needs updating.
What this paper adds
• The estimate of the public expenditure costs of carers leaving employment is updated using 2015/2016 data.
• The new estimate now includes social security benefits that were not previously included.
• The public expenditure costs of carers leaving work in England are now estimated to be approximately £2.9 billion a year.
had "left employment altogether (due to caring responsibilities)".
Our estimate of the numbers leaving work to care is based on the percentage of respondents aged 16-64 who answered this question positively. It is possible that respondents said that they had left work due to caring, but had in fact left for other reasons. However, research carried out elsewhere suggests that carers, who answered a similar question positively, were not making some kind of posthoc rationalisation about their reasons for leaving work, but had indeed left work because of caring (Pickard, Brimblecombe, King, & Knapp, 2017) .
Multivariate analysis of the Survey of Carers in Households is used to determine the factors affecting whether carers have left work to care.
The co-variates in the logistic regression analysis are age, gender and ethnicity, which all potentially affect carers' employment (Carmichael, Charles, & Hulme, 2010; Henz, 2004; Young, Grundy, & Kalogirou, 2005 Parker & Lawton, 1994) . Moreover, because of multicollinearity, we do not include other variables, such as education and marital status, which are both strongly correlated with age (Demey, Berrington, Evandrou, & Falkingham, 2011) . Diagnostic tests for goodness-of-fit (Hosmer-Lemeshow test statistics) are reported for the logistic regression analysis.
The percentage of carers leaving work to care is multiplied by the numbers of carers aged 16-64 in England, by relevant factors, to produce an estimate of the numbers of carers leaving work to care. In our original estimate, the numbers of carers were estimated using prevalence data from the Survey of Carers in Households and 2010 population estimates (Pickard et al., 2012a) . However, our updated estimate uses 2011 Census information on the numbers of carers in England.
| Methods: Estimating public expenditure costsSocial security benefits
The next stage involves estimating the public expenditure costs of social security benefits paid to carers who have left employment due to caring. In our original estimate of the public expenditure costs of carers leaving employment, only Carer's Allowance was included, but we now include Income Support and Housing Benefit, both of which are relevant to carers who are not employed.
Carer's Allowance is a cash benefit paid to carers in the UK, who provide care for at least 35 hr a week and earn less than £110 a week Income Support is a benefit for people who have no income or a low income and are working for less than 16 hr a week (DWP, 2016b) .
Housing Benefit is a benefit to help people pay their rent if they are on a low income or claiming benefits (DWP, 2016c) . Receipt of Income Support and Housing Benefit affects whether or not carers can receive Carer's Allowance, because of "overlapping benefits" rules (DWP, 2016a). However, people who cannot receive Carer's Allowance, because they are paid another benefit that overlaps with it, can still receive an extra amount called the "carer premium," if they have an underlying entitlement to Carer's Allowance (Fry, Singleton, Yeandle, & Buckner, 2011 
| Methods: Estimating public expenditure costsLost tax revenues
The final stage involves making an estimate of lost tax revenues based on forgone incomes, using methods developed by Knapp et al. (2007) .
We first estimate forgone incomes, by gender and employment status.
Carers leaving employment are divided by employment status, on the assumption that the same percentages of carers leaving employment are employed full-time or part-time as carers currently in employment. The median gross weekly full-time and part-time earnings (ONS, 2015) are applied to the numbers of carers leaving employment, by gender and employment status, to generate an estimate of the total forgone annual income that carers leaving work would have earned. It is assumed that people who give up work have average paid jobs, but we allow for differences in median wages by gender and employment status. Carers are more likely to be women and to work part-time than non-carers, and there is a "pay penalty" for both women's and parttime work (Carmichael & Charles, 1998; Manning & Petrongolo, 2008; ONS, 2015) . Therefore, by allowing for gender and part-time work in our estimate of forgone earnings, we also make allowance for the lower earnings of carers (Carmichael & Charles, 2003; Heitmueller & Inglis, 2007) . (ONS, 2010 (ONS, , 2015 . Finally, the average UK tax rate for 2011/2012 was used previously, but the 2015/2016 rate is now used (HMRC, 2012 (HMRC, , 2016 .
| RESULTS
| Numbers of carers who have left work due to caring
The estimate of the numbers of carers who have left work to care is based on secondary analysis of the Survey of Carers in Households. The estimate relates to carers aged 16-64, who say that they have left work altogether due to caring and are still out of employment.
Binary logistic regression analysis is used to determine the factors affecting whether carers have left work due to caring, taking into account gender, ethnicity and age ( Table 1 ). The results show that age significantly affects whether carers leave work to care and remain out of employment, compared to not leaving work to care or being in employment. Table 2 shows the percentage of respondents aged 16-64 years who have left work due to caring and are out of employment by age-band.
In order to estimate the numbers of carers leaving work to care, the percentages of carers leaving work to care (Table 2) are multiplied by the numbers of carers in England in the 2011 Census (Table 3) . Age is taken into account because leaving work to care varies significantly by age, while gender is included because it relates to the costs of carers leaving employment, in particular, gender differences in earnings.
The results show that there are approximately 345,000 carers aged 16-64 who have left work due to caring and remain out of employment in England (Table 4) . Of these, approximately 140,000 are men and 205,000 are women.
The updated estimate of the numbers of carers leaving employment is higher than our earlier estimate, which found that approximately 315,000 carers had left employment to care (Pickard et al., 2012a The reference category is carers who did not leave work due to caring or were in paid employment. Logistic regression analysis uses unweighted cases (n = 1,735), which are somewhat lower than weighted cases shown in Table 2 (n = 1,809 The (Table 6 ).
Binary logistic regression analysis was used to determine the factors affecting whether carers, who had left work to care, were in households receiving each benefit ( The percentages leaving work to care who receive benefits (Table 8) are multiplied by the numbers of carers leaving employment (Table 4) , by age and gender, to produce an estimate of the numbers of carers leaving employment who receive benefits (Table 9 ). Support, £780 million in Housing Benefit, and £360 million in Carer's Allowance (Table 9) . Overall, the annual cost of benefits for carers leaving employment is estimated to be approximately £1.7 billion.
The costs of benefits paid to carers leaving employment to care are now considerably higher than previously, when we estimated the annual costs of benefits at approximately £335 million (Pickard et al., 2012a) . However, our earlier estimate only took into account Carer's Allowance, whereas we now also include Income Support and Housing
Benefit. Moreover, there has been a rise in Carer's Allowance from £55.55 to £62.10 a week. We have also increased our estimate of the numbers of carers who have left employment to care (described earlier). Table DC6301EWla ). The percentages of carers working full-time and part-time are used to divide the numbers of carers leaving work to care ( Table 4 ) into those that are assumed to have left full-and part-time employment (Table 10 ).
| Public expenditure costs of carers leaving work: forgone taxes
The median weekly full-time and part-time earnings of men and women in 2015 are then applied to the numbers of carers leaving employment (Table 10) 
| Total public expenditure costs of carers leaving work
The total public expenditure costs of carers leaving employment are now estimated at approximately £2.9 billion a year, due to forgone taxes (approximately £1.2 billion) and the costs of Income Support, Housing Benefit and Carer's Allowance (approximately £1.7 billion) (Table 11 ). This new estimate contrasts with our estimate in 2012, when we estimated that the annual public expenditure costs of carers leaving employment to care were £1.3 billion, due to forgone taxes (£1.0 billion) and the costs of Carer's Allowance (£0.3 billion) (Pickard et al., 2012a) .
| DISCUSSION
We have generated a new estimate of the public expenditure costs of carers leaving employment. We now estimate that the public expenditure costs of carers leaving employment in England are approximately £2.9 billion a year. This represents a considerable increase since our estimate in 2012, which found that the public expenditure costs of carers leaving employment were £1.3 billion a year (Pickard et al., 2012a ).
The main reason why our estimate has increased so much is that we now include a wider range of social security benefits. Our earlier estimate only included the costs of Carer's Allowance paid to carers leaving employment, but Income Support and Housing Benefit are also likely to be received by carers leaving work to care (HMG & EfC, 2013) and these are now included. The estimated costs of Income Support and Housing Benefit for carers leaving work to care are over a billion pounds a year. It is the first time that a national estimate has been made of the costs of carers leaving employment that includes these benefits.
Our estimate of the costs of benefits paid to carers leaving employment rests on information about sources of household income.
It is therefore not clear how far the benefits are received by carers who have left work to care or other household members. However, as shown earlier, carers of working age who have left work to care and are unemployed are much more likely than either other unemployed carers, or employed carers, to be in households in which relevant benefits are received. The link between the carer leaving work and someone in the household claiming benefits is likely to be primarily through the eligibility rules associated with benefit receipt. With regard to Income Support, the income of partners is taken into account in determining eligibility, while only one person in the household can claim Housing Benefit (DWP, 2016b (DWP, , 2016c . Therefore, whether it is the carer or another household member who claims Income Support/ Housing Benefit, it is likely to be the loss of the carer's earnings that triggers eligibility for benefits. It is therefore appropriate to treat the costs of Income Support and Housing Benefit in these carers' households as a consequence of the carer leaving work to care.
There are three subsidiary reasons for the increase in our estimate of the costs of carers leaving employment. First, the estimated numbers of carers leaving work are higher than before, based on the The reference category is carers in households that did not receive each benefit. Logistic regression analysis uses unweighted cases (n = 151) which are somewhat higher than weighted cases shown in Table ( (Spiess & Schneider, 2003) , so the costs associated with forgone taxes and some benefits may continue beyond the caring episode. Moreover, it has been assumed here that the employment status of carers leaving employment is the same as that of carers currently in employment, but the proportion leaving employment who work parttime could be higher (Henz, 2006) ; large-scale longitudinal data would help to establish this. In addition, although our estimate allows for the lower earnings of carers, improved data on the wages of carers who leave work to care would be valuable. Finally, it would be useful to include the public expenditure costs of carers who reduce their working hours or do not take up employment because of caring (HSCIC, 2010) .
Nevertheless, our estimate of the public expenditure costs of carers leaving employment has important implications for the policy debate about public support for working carers. Our previous estimate has been cited widely by policy makers and researchers in England and elsewhere (e.g. Carers UK & Age UK 2016; Schneider et al., 2013 , The Scottish Government, 2014 . Policy makers in England are keen to reduce the costs of carers leaving employment and prepared to invest public money to support carers' employment (HMG, 2015) . Investment in formal care services for the person cared for is an effective way of supporting carers' employment (Pickard, King, Brimblecombe, & Knapp, 2015) , yet spending on social care services in England is being cut (Burchardt, Obolenskaya, & Vizard, 2015) . Our estimate of the annual public expenditure costs of carers leaving employment of £2.9 billion is equivalent to nearly 20% of annual public expenditure on adult social care in England, which is approximately £15.3 billion (Wittenberg & Hu, 2015) . If there was greater public investment in social care, such as "replacement care" to support carers' employment, and fewer carers then left employment, public spending on benefits would be lower and revenues from taxation would be higher. Our research therefore potentially provides an economic justification for higher investment in formal care services.
Our research also has international implications. Reconciliation of work and care is a global challenge (Kröger & Yeandle, 2013) yet, while the costs to employers have been estimated (Hoff, 2015) and potential costs to the state recognised (Social Protection Committee 2014), the authors have not found other national estimates of the public expenditure costs of carers leaving employment. However, although relevant tax and benefit systems differ (Bouget, Spasova, & Vanhercke, 2016) , the public expenditure costs of carers leaving employment are likely to be high in many other countries. 2009 Census, ONS, 2015 , HMRC, 2016 
